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Table 1 Forging ratio and heat treatment of the material. 



Material 


2.25Cr-lMo Cast Steel 


Fprging Ratio 


^4S 


Normalizing 


1.2l3K)<:3Hr. A.C. 


Tempering 


,l,0l3K><4.3Hr. 


Thickness 


SOmm 
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Table 2 Chemical composition of the base metal (wt%) 



Impurity 
content 


C 


Si 


Mn 


P 


S 


Cr 


Mo 


Cu 


Ni 


V 


Sol AI 


Sn 


As 


Pb 


Sb 


High 


0.13 


0.47 


0.52 


0.022 


0,019 


2.56 


0,95 


0.22 


0,16 


0.009 


0.034 


0.026 


0.026 


0.0001 


0.0060 


Low 


0,12 


0.28 


0:54 


0.010 


0.014 


2.24 


0,95 


0.08 


0J3 


0.018 


0.020 


0.006 


0.006 


0.0001 


0.0008 



CEF«P+2.4As+3.6Sn+g.2Sb 



Table 3 Heat treatment of the Tlural Times Normalizing' ^f;^^^\ ^^It^^) ^il^jti^^^tZo 
material. 



Normalizing 


i,2l3KX3Hr. A.C. + 
l,213KX3Hr. A.C. 


Tempering 


l,013KX4.3Hr. 
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Hig.l Round-notched plate specimen for creep rupture tests 
Table 4 Conditions of creep rupture tests 



Temperature (K) 


Stress (MPa) 


873 


54 


898 


32 


923 


45 
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Fig.2 Cross section of the welded joint 




(a) Weld 




fd) Base metal 3^ 
Fig.3 Optical micrographs of the welded joint 
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Kig.4 TEM micrographs of precipitaies extracted from FGHAZ of the welded joint 
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(a) Impurity level: High 

Fig.5 Results of 
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(b) Impurity level: Low 
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(a) Traditional heat treatment / Impurity level: high 



(b) Traditional heat treatment / Impurity level: low 
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Fig.6 Apparatus of ruptured specimens 
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(a) Traditional heaMretitment / Impurity level: high 



(b) Traditional heat treatment / Impurity level: low 
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(d) 'Plural tiincs nprmaiizing* / Impurity level: low 



(c) 'Plural tirties nonBalizihg- / Impurity level: high 

)'ig.8'TEM micrographs of i>fed^ extracted from ruptured specimenis 
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